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ABSTRACT 
Kristin Lee Walsh: Yoga as a Complementary Therapy in the Management of Hypertension 
(Under the direction of Margaretann House) 
 Hypertension is currently affecting over 100 million American adults and the death rate 
associated with the disease has increased 38% over the past ten years.  It is imperative that 
providers are able to educate and provide evidence-based therapies for those affected by the 
disease.  While medication therapy is the most often utilized means of lowering blood pressure,  
being able to address risk factors such as physical inactivity may help further decrease blood 
pressure levels.  The purpose of the Doctor of Nursing Practice project was to implement an 
evidence-based practice change at North Raleigh Family Medicine by offering their patients a 
yoga practice targeted at lowering the blood pressure.  The Doctor of Nursing Practice project 
was able to reinforce the evidence to show yoga can be an effective complementary therapy for 
managing high blood pressure, as the primary investigator was able to demonstrate the addition 
of yoga does cause meaningful decreases in systolic and diastolic blood pressure over time.  The 
project also demonstrated yoga is a safe practice for all adults and can still be incorporated if 
physical limitations are present with the use of props.     
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CHAPTER 1: INTRODUCTION 
The American Heart Association and the American College of Cardiology released new 
guidelines on criteria for diagnosing hypertension (HTN) in November 2017.  Under the new 
guidelines half of Americans qualify as having HTN, as Stage I is defined as having a systolic 
blood pressure (SBP) between 130-139mmHg or diastolic blood pressure (DBP) between 80-
89mmHg (American College of Cardiology [ACC], 2017; American Heart Association [AHA], 
2017a).  When discussing HTN, distinction should be made between the two types: primary and 
secondary hypertension.  Most Americans that are diagnosed with HTN have primary or 
essential HTN, which means there is no specific cause as to why the individual has developed 
high blood pressure (BP), but risk factors and genetics play a role in the development of the 
disease (Mayo Clinic, 2017).  Secondary HTN is related to a specific cause such as kidney 
disease, pregnancy, or hormonal disorders (Mayo Clinic, 2017).  When a person has primary or 
essential HTN they typically have risk factors that place them at a higher risk in the development 
of the disease. As with other disease states, variable risk factors for patients can have an impact 
in the development of an illness or disease and would be characterized as modifiable risk factors 
(AHA, 2017b).  Modifiable risk factors include: use of tobacco, excessive alcohol intake, diet 
with a high sodium intake, obesity or being overweight, high stress levels, and lack of physical 
activity (AHA, 2017b).  There are also risk factors that cannot be modified, which include a 
person’s age, race, gender, and genetic make-up or family history (AHA, 2017b).   
With essential HTN being the most commonly encountered type of HTN in the United States 
(US), the focus of this paper will address the patients with this diagnosis. 
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Problem Statement 
As of January 2018, over 100 million Americans are considered hypertensive and the 
death rate from HTN has increased over 38% in a period of ten years, making HTN the “most 
common cause of cardiovascular (CV) disease related deaths in the US” (AHA, 2018a). North 
Carolina is ranked 11th in the nation for prevalence of HTN, with the largest proportion of those 
affected living in eastern North Carolina (North Carolina Division of Public Health, 2017).   
Half of Americans diagnosed with HTN do not have their disease under control, which 
means their BP readings are consistently higher than 130-139/80-90mmHg, placing them at a 
greater risk of having a stroke, chronic kidney disease, a heart attack, heart failure, or sudden 
death (ACC 2017; AHA, 2017a).  
Americans are not getting enough exercise, with 80% not meeting the recommended 
amount of physical activity goals of 150 minutes per week set forth by the Centers for Disease 
Control and Prevention (CDC, 2013).  That is an area where providers can offer 
recommendations in how to gain better control over HTN (AHA, 2018a; CDC, 2013).   
Yoga and meditation have grown in popularity over the years in the US, which has led to 
many organizations making statements that support yoga and meditation as an adjunct therapy 
for HTN (AHA, 2013; AHA, 2017c; National Public Radio [NPR], 2008).  The statements from 
AHA and NPR that support yoga as a complementary therapy for HTN bring patients into their 
provider’s office wondering if these remarks are true.  Can yoga and meditation be included in 
recommendations by providers in gaining better control and lowering BP numbers overall?  The 
incorporation of yoga into healthcare can provide patients with an alternative and complementary 
method to lower BP that is safe, effective, and comes at a low cost in the management of HTN.  
When offering yoga as a therapy, being able to include 50-70 minute sessions at least three times 
per week will meet the recommended amount of physical activity set forth by CDC and AHA 
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while effectively lowering BP based on evidence provided from the literature (AHA, 2017b; 
CDC, 2013).  This is not to say that yoga should be used instead of pharmacology, but rather as 
an adjunct in achieving the maximal benefits for our patients. 
Purpose Statement 
 The purpose of the Doctor of Nursing Practice (DNP) project is to demonstrate if there is 
a decrease in baseline BP of patients at North Raleigh Family Medicine that incorporate yoga 
consisting of 60-minute sessions, three times a week for at least 12-weeks into their treatment 
regimen. 
Significance to Nursing  
As nurses we are trained to see and treat our patients holistically, a person-centered 
approach as opposed to focusing only on diagnosis of disease and symptom management.  This 
is also the philosophy of yoga, to form a union between the mind, physical body, and spirit to 
heal from the inside out. Cases of HTN are still rising despite the advancements made in 
pharmaceutical therapies.  Americans are not adhering to their prescribed medication regimen for 
a variety of reasons such as side effects, forgetting to take the medicine, not understanding the 
necessity of their regimen, and affordability issues (Chang, Ritchey, Ayala, Durthaler, & 
Loustalot, 2018).  Noncompliance with medications along with a lack of physical activity 
supports the argument to provide more holistic approaches to care that does not rely solely on 
medication management.  With the number of cases of HTN on the rise, an epidemic is 
happening, making this issue is not only significant to nursing but to the entire healthcare 
system.   
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Cost of Care 
The Medical Expenditure Panel Survey (MEPS) collects healthcare data in the United 
States and includes medical expenditures for the most common chronic medical diseases (Soni & 
Mitchell, 2016).  The Medical Expenditure Panel Survey estimates the average out of cost 
expense for an adult with HTN could range from $800 annually for medications alone (Soni & 
Mitchell, 2016).  This does not include co-pays for office visits, costs of insurance, missed days 
of work, or costs associated complications of HTN, such as a heart attack or stroke (Soni & 
Mitchell, 2016).  The high costs of care and other comorbid conditions related to HTN is taxing 
to the healthcare system and its providers.  National costs for dealing both directly and indirectly 
with HTN in 2011 was nearly 46 billion dollars (AHA, 2015).  Projections are only expected to 
increase and by 2035 costs of care annually related to HTN is expected to exceed 220 billion 
dollars (AHA, 2018b).     
Yoga is a treatment modality that can be offered for HTN management that may come at 
lower costs to individuals who want to consider non-traditional or alternative approaches to care. 
The purchase of a yoga mat can be less than $20 and is all a person would need in order to start a 
practicing yoga at home.  There are thousands of free YouTube videos with specific sequences 
for yoga and meditation intended to lower BP.  Online yoga memberships are available, such as 
Yoga International or Gaia Yoga, which offer unlimited classes for around $14/month.  There are 
hundreds of apps available through smart phones that offer a variety of yoga and meditation 
classes.   
If an individual wants to go to an actual yoga studio the expense is higher and a single 
yoga class can range from $12-18.  Joining a studio gives the individual unlimited access to 
classes with the average costs of memberships ranging from $100-150/month. To get the most 
benefits from the yoga practice, the patient would need to practice at least three times per week 
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for 50-70-minute sessions to assist with lowered BP, which will be discussed in further detail in 
Chapter 2.  When comparing the costs, time, and benefits of yoga in conjunction with traditional 
therapy for HTN, the benefits extend far beyond BP control.  Yoga provides an excellent means 
of improving overall health, to include decreased stress levels, improved sleep quality, weight 
loss, and lowering BP (Brownstein, 2015). There are a variety of options available to those 
interested in starting a yoga program to help in the management of their HTN. The key is having 
this information readily available for patients that are interested and being able to target patients 
early in their disease to reduce future complications.  
Background 
Yoga originated in India and has been passed down from guru to student for over 5,000 
years (Feuerstein, 1989).  The principles and teachings from yoga originated from the Vedic 
culture in India, yoga evolved through the scripture of the Upanishads (philosophical teachings 
of Hinduism) where the Bhagavad Gita and the Yoga Sutra from Patanjali arise (Feuerstein, 
1989; Visakha & Yadubara, 2015).  These texts are where the practices of yoga began allowing 
dissemination of yoga to other cultures around the world (Feuerstein, 1989).  As early as the 
1920’s yoga institutes were being founded in India, the most well-known institute is the 
Kaivalyadhama Yoga Institute that opened in 1924 in Lonavala, India (Brownstein, 2015).  This 
is the site where many scientific reviews originated analyzing how yoga can be used for the 
treatment of depression, anxiety, high blood pressure, and chronic pain (Brownstein, 2015).  
Between the 1930-1950’s, cardiologists and medical doctors from around the world flocked to 
the Kaivalyadhama Institute to study yoga’s effects on the body, including the cardiovascular 
system (Brownstein, 2015).  The first peer-reviewed research article to be published about 
yoga’s effect on the cardiovascular system in the United States dates from 1961 in the 
Circulation Journal (Wenger, Bagchi, & Anand, 1961).  Wenger, Bagchi, and Anand (1961) 
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demonstrated advanced yoga practitioners were able to slow their HR’s by incorporating 
different yoga poses with correlated breath control.  This research led the way for future studies 
to be conducted on the correlation between the practice of yoga and HTN (Datey, Deshmukh, 
Dalvi, & Vinekar, 1969; Patel, 1973).   
Yoga has been studied and utilized as a complementary therapy all around the world, 
including countries such as Germany, Australia, Japan and South America (Cramer, Peng, & 
Lauche, 2018; Gotta, Mayer, & Huebner, 2018; Kimura, 2017; Pecci et al., 2010).  Yoga’s 
therapeutic benefits include management of medical conditions such as: HTN, chronic pain, 
depression, trauma, schizophrenia, alcohol and drug addiction; along with alleviating symptoms 
for menopausal women, Parkinson’s Disease, multiple sclerosis, cancer, and palliative care 
(Cramer et al., 2018; Gotta et al., 2017; Kimura, 2017; Pecci et al., 2010).  Although the benefits 
of using yoga as a therapy for HTN was recognized in the United States in the late 1960’s, it has 
only been over the past decade that yoga has made an impact on Western medicine (Brownstein, 
2015; Stephens, 2017).  The benefits stemming from yoga are being recognized to extend far 
beyond basic stretching and increased flexibility to include improved circulation, increased blood 
flow to both the heart and lungs, increased oxygenation to the body, and decreased levels of 
stress (Brownstein, 2015).   
Why Yoga Works 
Yoga originates from the Sanskrit word “yuj”, meaning to bind or to yoke; it is typically 
defined as a union (Feuerstein, 1989).  The foundations of the yoga practice include making a 
union between your mind, breath, and physical body, which occurs with continued practice of 
aligning your breath with poses to quiet the mind (Feuerstein, 1989).  Once you are able to find 
that union or peace within yourself, you create harmony or equilibrium within your physical and 
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emotional body (Feuerstein, 1989).  This harmony within your body is thought to keep a person 
healthy.   
Yoga consists of three basic elements: the asana, which is the actual pose the individual is 
taking, the pranayama is the practice of controlling your breath, and meditation (Feuerstein, 
1989).  The goal when moving from pose to pose is to align the breath - slow inhales and exhales 
- with each pose to receive the most benefit (Feuerstein, 1989).  During the various asanas and 
pranayamas practiced, yoga creates an effect of lowering the BP by causing an increase in 
baroreflex sensitivity, along with stimulating the autonomic nervous system (ANS) of the body 
(Krishna et al., 2014; Mizuno & Monteiro, 2013).  The baroreflex is the body’s way of keeping 
the BP at normal levels (Mancia & Grassi, 2014).  The ANS is responsible for involuntary bodily 
functions, such as breathing, heart rate (HR), and digestive function (Mancia & Grassi, 2014).  
By stimulating the ANS, one is able to decrease the sympathetic response of the body often 
known as the “fight or flight system” (AHA, 2016a).  The fight or flight response is intended to 
help a person when a perceived threat or attack is imminent (AHA, 2016a). In today’s fast paced 
world, humans are constantly stimulating the fight or flight response due to increased stress 
levels.  This confuses the body, which causes increases in cortisol levels to circulate, which can 
increase BP (AHA, 2016a).  Using the key components of the yoga practice as a complementary 
therapy for HTN management will give patients a new approach to chronic disease therapy.   
 8 
CHAPTER 2: REVIEW OF LITERATURE 
In September 2017, a search of PUBMED, CINAHL, and AMED was conducted.  The 
search terms were as follows: Yoga* AND (hypertens* OR "blood pressure" OR cardiovascular* 
OR BP OR prehypertens* OR "pre-hypertension" OR "pre-hypertensive”).  Only articles printed 
in the English language were added to the literature review.  No other limitations were placed 
within the database, such as years searched.  With these search terms and limitations of 
parameters, 528 articles were available for review, following 97 duplicates removed.  Synthesis 
of high-quality data is needed to implement evidence-based practice change; therefore, 
systematic reviews (SR), meta-analysis (MA), randomized-controlled trials (RCT), and quasi- 
experimental design studies (QED) were included in the review.  
Additional studies reviewed needed to include: adults ages 18-85 that have a diagnosis of 
HTN, interventions need to be at least six weeks long, although some SR did include shorter 
duration of interventions but they also included longer studies for review. Using cardiovascular* 
in the search terms yielded many articles which only discussed CV disease or modifying risk 
factors for CV disease, but not mentioning HTN specifically, which lead to exclusion of those 
articles.  Studies that included short-term yoga therapy of four weeks or less duration were 
excluded, as this may be too short of a time frame to see meaningful decreases in BP (Brandani, 
Mizuno, Ciolac, & Monteiro, 2017).  Many therapies tend to be clumped together with yoga, 
which is another reason for exclusion; studies that used mindfulness training or stress reduction 
techniques as the source of the intervention but not specifically yoga was excluded.  Studies that 
did not follow BP over time were also excluded.  Some studies showed immediate readings 
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following the intervention which is not consistent with a lifestyle modification that is 
recommended by the AHA and CDC (AHA, 2017b; CDC, 2013).  After applying the exclusion 
criteria, 11 articles are included in this literature review.  If patients used anti-hypertensive 
medications, they were not excluded from studies.  When delving into the evidence, grading 
analyzed data and disseminating that data into different levels helps gather only the highest 
quality research that will be translatable into practice. 
Grading the Evidence: Level III  
 Eleven articles were included as they met the inclusion criteria, eight of these articles 
were SR, while four of those included a MA (Barrows & Fleury, 2016; Brandani et al., 2017; 
Cramer et al., 2014; Hagins, States, Selfe, & Innes, 2013; Haider, Sharma, & Branscum, 2016; 
Park & Han, 2017; Tyagi & Cohen, 2014).  Two study designs included a random division of 
patients, but this is not considered a true RCT (Krishna et al., 2014; Roche & Hesse, 2014); 
while one QED study was used (Mizuno & Monteirio, 2013).  All studies included in this review 
were done in an outpatient or primary care setting as the focus of the patient population, as 
opposed to an in-patient setting.  Participant characteristics varied widely as the age range was 
from 18-85, with varying levels of physical capacity.  Many older adults had physical limitations 
that required the use of props such as chairs.  All the literature reviewed in this paper addressed 
two questions: does yoga help to decrease BP in patients with essential HTN and if so what 
asanas and pranayamas were used to produce the results?  To further answer these two questions 
more information will be needed as it relates to what type of yoga practice and how long the 
interventions were implemented before changes were seen in BP levels?   
The studies by Mizuno and Monteiro (2013) and Krishna et al. (2014), which are level III 
evidence, researchers were able to answer the questions and provide technical details in relation 
to asanas and pranayamas.  The studies ranged from 12-16 weeks with each session ranging from 
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60-90 minutes (Krishna et al., 2014; Mizuno & Monterio, 2013).  Both studies incorporated at 
least ten minutes of a specific pranayama and 15 minutes at the end of each practice with 
savasana (Krishna et al., 2014; Mizuno & Monterio, 2013).  Pranayamas incorporated were 
breathing at six cycles per minute, left nostril breathing, and the yogic three-part breath, which 
increases total lung capacity by breaking the breath down into three distinct parts (Krishna et al., 
2014; Mizuno & Monteiro, 2013).  Common asanas included in both studies were a standing 
pose with hands heart center (tadasana), triangle pose (trikonasana), spinal twisting, and 
savasana (Krishna et al., 2014; Mizuno & Monteiro, 2013).   One study was able to demonstrate 
that with the incorporation of yoga there was an overall decrease in the myocardial oxygen 
demand by 20.73% by measuring the rate pressure product (RPP), which is a gauge of the 
amount of oxygen consumption required and used by the heart (Krishna et al., 2014).  Both 
studies did in fact show significant decreases in BP by the end of the intervention by 6-10 mmHg 
reduction in SBP or DBP (Krishna et al., 2014; Mizuno & Monteiro, 2013). 
Grading the Evidence: Level II 
 In the research study done by Roche and Hesse (2014), the participants were randomly 
assigned by systematic random sampling, but the study was not considered a RCT.  This study 
was able to show patients had a decrease in baseline BP following a 12-week yoga intervention 
(Roche & Hesse, 2014).  The control group had ten participants, of those 80% showed a drop in 
both the SBP and DBP (Roche & Hesse, 2014).  Each yoga session lasted 90 minutes and met 
twice per week, the paper detailed each asana along with the pranayamas that were used in the 
study.  Pranayamas incorporated during this intervention included sectional breathing, which 
isolates the three-part breath before incorporating the whole breath work, alternate nostril 
breathing, left nostril breathing, bee breath, and mid-chest breathing (Roche & Hesse, 2014).  
Asanas include forward folding (uttanasana), tadasana, spinal twisting, warrior I, and warrior II 
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(Roche & Hesse, 2014).  This study also included physiologic manifestations of the yoga 
practice, such as vagal stimulation and parasympathetic activation (Roche & Hesse, 2014).  The 
study did not go into specifics as to how long each asana or pranayama was practiced, which 
would have been useful information to readers.  It is worth noting the decreases in BP post-
session did fall below pre-session readings after 20 sessions of yoga.  Statistically significant 
SBP can be seen at 0.028 when p < 0.05 and with DBP significance is seen at 0.001 with p < 
0.001 (Roche & Hesse, 2014).  
Grading the Evidence: Level I  
 All of the following studies were SR, four of which included a MA (Barrows & Fleury, 
2016; Brandani et al., 2017; Cramer et al., 2014; Hagins et al., 2013; Haider et al., 2016; Okonta, 
2012; Park & Han, 2017; Tyagi & Cohen, 2014).  Overall, most of the reviewed research 
indicated more studies need to be conducted that include larger sample sizes, long term follow up 
of the patients, and having more specific mechanisms of action in relation to the asanas.  The 
difficulty using yoga in a healthcare setting is the amount of variation regarding asanas and 
pranayamas along with the different disciplines of yoga itself.  In order to standardize the 
research included in each study the authors must have indicated specific asanas, and have shown 
consistency regarding pranayama and timing (Barrows & Fleury, 2016; Brandani et al., 2017; 
Cramer et al., 2014; Hagins et al., 2013; Haider et al., 2016; Park & Han, 2017; Tyagi & Cohen, 
2014).  The most common asanas used in the majority of the research include: bow, cobra, 
crocodile, fish, lotus, tadasana, hand to big toe, thunderbolt, seated twisting, hero, warrior I, 
warrior II, savasana, sun salutations, forward folds, tree, triangle, and wind relieving pose 
(pavanamuktasana).   The Om breath, bellows breath, left nostril breathing, alternate nostril 
breathing, slow breathing (6 times per minute), and bee breath were the common pranayamas 
used in the eight SR analyzed (Brandani et al., 2017; Hagins et al., 2013; Haider et al., 2016; 
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Okonta, 2012; Tyagi & Cohen, 2014).  One study did point out that incorporating left nostril 
breathing, which involves closing off the right nostril and only breathing through the left nostril 
is best to use when lowering BP as one of the goals, because left nostril breathing is associated 
with decreased sympathetic activity (Okonta, 2012).  Two studies used progressive muscle 
relaxation during savasana, which involves guided tensing then relaxing of particular muscle 
groups (Hagins et al., 2013; Tyagi & Cohen, 2014).  Progressive muscle relaxtion is thought to 
help achieve a more relaxed state, as the mind is able to focus on the specifc muscle group 
instead of prevasive thougths, which decreases stress and ultimately lowers BP (Sheu, Irvin, Lin, 
& Mar, 2003).  Unfortunately three studies did not indicate any specific asana or pranayama 
even when going to the original research as details were not mentioned (Barrows & Fleury, 
2016; Cramer et al., 2014; Park & Han, 2017).   
 Length of time is another characteristic of these studies that varies greatly.  Length of the 
yoga programs varied from one week to one year, but from the literature reviewed over 20 
studies consisted of an average of 12-weeks for the yoga intervention, practicing three-four times 
per week.  Significant decreases in BP can be seen when participants practiced yoga for 12 
weeks, showing decreases from seven to nine mmHg.  Not all studies included the length of each 
class, once again there is a variation because class times ranged from five minutes to 120 
minutes.  The median length of minutes per class falls between 50-70 minutes.  When 
incorporating savasana the person stays in this meditative pose at least 10-15 minutes each class 
(Barrows & Fleury 2016; Brandani et al., 2017; Cramer et al., 2014; Hagins et al., 2013; Haider 
et al., 2016; Park & Han, 2017; Tyagi & Cohen, 2014).  One SR specifically focused on older 
adults aged 60 and above, which is important as many older adults have limitations that may 
impact the amount of physical activity in which they can participate (Barrows & Fleury, 2016).  
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Yoga is shown to be both safe and effective for older adults, as the incorporation of chairs and 
bolsters can be used for many asanas (Barrows & Fleury, 2016). When participating in the 
pranayama and meditative aspects of class this may also be done in a seated or prone position.  
This opens a whole new door that is not limited to older adults but to anyone that wants to try a 
different approach to physical activity while achieving effective results.   
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CHAPTER 3: THEORITICAL FRAMEWORK 
Introduction to Kurt Lewin’s Theory of Planned Change  
 Kurt Lewin’s three-step theory of planned change was used as a theoretical framework to 
guide the DNP project.  The basis behind Lewin’s theory is addressed in three key components: 
unfreezing, transition/change, and refreezing (Manchester et al., 2014).  Creating awareness of a 
problem while offering new ways to approach the issue is the first stage of Lewin’s theory called 
the unfreezing stage (Manchester et al., 2014). During the transition stage, implementation of the 
proposed change is taking place, while the final stage is refreezing, in which the established 
change becomes a habit (Wojciechowski, Pearsall, Murphy, & French, 2016). Each stage of 
Lewin’s theory is of vital importance, as movement through each stage is dependent on the 
successful completion of the prior stage (Manchester et al., 2014).   
Stage 1 – Unfreezing 
The initial steps to address during the unfreezing stage include: conveying the 
significance of the problem, the necessity of an evidence-based practice change, and identifying 
key stakeholders (Wojciechowski et al., 2016). Providers are already impacted by the sheer 
number of patients they are treating with HTN, therefore during the unfreezing stage the focus 
was to educate the participants who came to the yoga classes, as they are the key stakeholders.  
The participants may not realize reducing BP levels by as little as five to ten mmHg can reduce a 
person’s risk of stroke by 41% and other cardiovascular events, such as a heart attack by 22% 
(Nuckols et al., 2011).  North Raleigh Family Medicine, the DNP project site, consists of three 
providers, a medical doctor and two nurse practitioners.  Patients of this primary care practice 
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were the participants of the project.  Buy-in from the providers was easily established as this 
practice focuses on holistic and complementary therapies for their patients.  Potential participants 
in the project were educated about HTN and yoga as a complementary therapy by the providers 
during office visits and by the primary investigator (PI).  By advancing participants knowledge 
and creating a sense of urgency to potential consequences of high BP during the unfreezing 
stage, participants were more eager and willing to make changes that could have positive impact 
on their diagnosis and overall quality of life (Shirley, 2013).   
The addition of yoga plays a key role in management of HTN when addressing 
modifiable risk factors such as lack of physical activity (AHA, 2016b).  There is a need to 
provide patients with multiple interventions to maintain successful BP control, which includes 
options for those that may be interested in unconventional approaches to care.  Yoga has been 
used for thousands of years in India but is a relatively new approach as a complementary therapy 
in America (Usatine, 2015).  Using the key components of the yoga practice as a complementary 
therapy for HTN management offers patients a new and exciting way to manage their BP.   
Stage 2 – Transition/Change Stage 
Stage two, the transition stage, was the implementation of the yoga project (Shirley, 
2013). The goals during this stage were teaching, mentoring, and continued engagement of the 
stakeholders (Wojciechowski et al., 2016).  The transition stage is the most important, while also 
being the most difficult as people tend to revert to old patterns (Shirley, 2013).  The first several 
weeks of the practice project were instrumental in affecting a lasting behavioral and lifestyle 
change for patients.  Having two of the providers present and involved in the yoga sessions in the 
first weeks helped to lend authority to the intervention and instill a trust in the process.  Every 
yoga session was aimed at teaching the benefits of yoga as it relates to their disease, along with 
other benefits that extend beyond BP control.  Yoga can ease anxiety and depression, and 
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improve sleep and energy levels (Usatine, 2015).  By showing the numerous benefits yoga 
provides, the participants had multiple reasons to stay engaged during the intervention period.   
Behavioral change was a big process and does not occur overnight.  Fear and anxiety are often 
present during this stage (Shirley, 2013).  The continued mentoring and support provided over 
the 12-weeks by the PI, along with improvement in participant’s BP helped to motivate the 
participants as they begin to experience the benefits of yoga (Shirley, 2013).  Success was seen 
during the transition stage when the participants were able to see the value for themselves of 
incorporating the practice of yoga as a lifestyle intervention.  When both the participants and 
providers can see a change by improvements in BP, this can continue the engagement process 
while allowing solidification of the yoga practice (Shirley, 2013).     
Stage 3 – Refreezing 
During the refreezing, the final stage of Lewin’s theory, the DNP student will be 
reinforcing the practice of yoga for management of HTN during the yoga sessions, as yoga 
becomes a part of the participant’s new lifestyle (Shirley, 2013).  Providers of the practice will 
also be reinforcing the benefits of yoga during follow-up appointments as part of their treatment 
recommendations for HTN management.  Goals for success in this stage include: identifying a 
practice champion in the office, allowing access to all the materials that were used during the 
project, cost analysis, and follow-up with the participants who completed the 12-week project 
(Wojciechowski et al., 2016).   
Glenda Jeffries has volunteered as the office champion from the DNP site, she is a co-
owner as well as one of the nurse practitioners. Mrs. Jeffries is passionate about this project and 
hopes to incorporate the practice of yoga as a part of the standards of care within the office.  
With Mrs. Jeffries reinforcing yoga with staff members, the office will feel more comfortable in 
offering yoga to patients as a complementary therapy.  Any of the providers that want to 
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incorporate yoga in their patient’s care plan can give them the link to access the videos from 
home.  Making the yoga videos available for any patient that wants to incorporate yoga into their 
lifestyle will have the added convenience of saving time and reducing costs as barriers to the use 
of yoga for lowering BP.  Yoga can be performed wherever there is internet access, so if the 
patient is going out of town they can maintain yoga as part of their lifestyle.  Giving North 
Raleigh Family Medicine full access to the videos created by the PI and links to other 
information found online will allow for sustainability of the project. 
A cost analysis is essential when trying to implement a change in patient behavior and 
habit.  Being able to demonstrate to patients that the time commitment of at least three hours per 
week pales in comparison to the sequelae of their disease.  For example, over a two-year period, 
a newly diagnosed patient can expect to pay at least $1600 for medications alone (Nuckols et al., 
2011).  If complications arise the total health expenditure would be significantly higher, with 
care following a stroke being a minimum of $8,000 and management of chronic kidney disease 
an average of $12,500 annually (Persaud, 2017).  Even if a patient were to join a yoga studio, 
which is the most expensive of the options available, the average costs would be anywhere from 
$1000-$1800 per year.  With the benefits from yoga extending beyond BP control, it is worth the 
investment for anyone who cares about the future of his or her health. 
Follow-up and evaluation was the last component being discussed during the refreezing 
stage.  The DNP student followed up within a two-month time frame to evaluate if the 
participants were able to continue with yoga after the project ended.  The policy of the office 
regarding follow-up visits for hypertensive patients include every six months, if the patient is 
well controlled with their BP.  Each visit will be another opportunity for providers of North 
Raleigh Family Medicine to educate on all benefits that can be gained from yoga.  
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CHAPTER 4: METHODOLOGY 
Design 
 The study design incorporated for the DNP project was a one-study quasi-experimental 
design.  Yoga’s improvement on baseline BP was already demonstrated in the literature review; 
therefore, a quasi-experimental design was warranted as there is no need to conduct a 
randomized control trial involving a control group and an experimental or treatment group.  
There will be one group of participants, the yoga/treatment group; all participants will receive 
the same yoga intervention, making the dependent variable of BP the information to be analyzed.  
Pre and post BP readings were measured each week and converted into the mean arterial 
pressure (MAP) for analysis.  The MAP measures overall perfusion to vital organs and is used by 
clinicians as an indicator to show the average pressure during one cardiac cycle in the 
individual’s arteries. This one-study style of quasi-experimental design allows for determination 
of the degree of change seen in MAP by analyzing a comparison of the means.  QED studies are 
the most frequently utilized studies in research to evaluate the effects of an intervention that 
involves pre-test/post-test measurements (Harris et al., 2006).   
Setting/Population 
 North Raleigh Family Medicine, a well-established local primary care practice, offers a 
variety of modalities to assist patients in the management of both acute and chronic medical 
conditions.  North Raleigh Family Medicine’s patient base is due to their providers’ commitment 
to holistic practices that offer more natural and unconventional therapies in addition to allopathic 
medicine.  The yoga intervention was scheduled to take place at Burn Athletic, but due to 
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unforeseen circumstances the studio had to close its doors July 12, 2018.  The location of the 
yoga project was changed to Midtown Yoga, a local studio in North Raleigh.  The values and 
mission of Midtown Yoga aligned with the philosophy of yoga and are embodied in all of the 
classes offered at Midtown.  Emily Wallace, the owner of the studio, felt strongly about the 
positive benefits achieved through yoga and generously donated the use of the studio for the 
purposes of the DNP project intervention. 
Inclusion/Exclusion Criteria 
 All patients aged 18-85 of North Raleigh Family Medicine, with a diagnosis of essential  
HTN, had the opportunity to volunteer to be a part of the DNP project.  Patients who were at 
risk, but did not have a definitive diagnosis of HTN were not included.  Patients with secondary 
HTN were not included, as this manifestation of HTN is related to treating the underlying cause 
of the disease, not on modifying risk factors, which is the ultimate aim of the yoga project.  The 
patients had to be medically stable and cleared by one of the providers of the office.  If potential 
participants were pregnant, they were excluded.  Early withdrawal from the project was expected 
if a participant became pregnant during the intervention and it was the responsibility of the 
participant to inform the PI of this.  Participants were not excluded if they were on 
antihypertensive medications such as: ACE-inhibitors, angiotensin II receptor blockers, beta-
blockers, calcium channel blockers, or diuretics.  BP was taken at the beginning of each yoga 
session, if the participants’ BP was greater than 200/110, they were not allowed to continue due 
to the potential risks associated with uncontrolled BP (Fletcher et al., 2013). 
Recruitment of Patients 
  Following Institutional Review Board (IRB) approval at The University of North 
Carolina at Chapel Hill (UNC-CH) on June 18, 2018, a flyer was placed in each of the patient 
exam rooms at North Raleigh Family Medicine detailing information about the project and how 
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to contact the PI (Appendix A).  Forty-one potential participants contacted the PI by telephone to 
obtain more information about the project.  During the initial phone interaction, the PI reviewed 
potential risks and benefits, the participant’s confidentiality rights, and the fact that no 
compensation would be offered.  Potential participants were also informed that they could 
choose to drop out at any time during the project, also there would be no cost to participate in the 
project or for any yoga mats or props used during the project.  Dates and times of two meet-and-
greet sessions were given to potential participants who were interested in seeing the studio and 
meeting the PI prior to the start date.  The meet and greet sessions were going to be held at Burn 
Athletic July 15th and 22nd at 3pm.  The anticipated start date of the project was July 29th at 2pm.  
An addendum was made to the original application to change the yoga site location to Midtown 
Yoga and IRB approval for this change was obtained on August 21, 2018.  The meet and greet 
sessions were cancelled due to the closing of Burn Athletic.  Due to this change in location and 
delayed start date 22 participants were no longer interested, leaving 19 participants that still 
wanted to participate in the project.  The start date of August 26, 2018 at 2:00 pm was given to 19 
eligible participants.  Ten participants enrolled on August 26, 2018 during week one and four 
participants enrolled September 2, 2018.  Informed consents were signed August 26, 2018 and 
September 2, 2018 totaling 14 enrolled participants.  During the implementation period five 
participants dropped out, reasonings to be discussed in the results section.   
Patient Confidentiality 
 Participants were allowed to initiate contact with the PI beginning June 18, 2018 by 
telephone.  This interaction was for potential participants to obtain more information about the 
project. If interested in enrolling in the project, the participant provided his or her first name to 
the PI in order for future contact to be made about the start date and time.  Informed consent took 
place at Midtown Yoga between August 26, 2018 and September 2, 2018 (Appendix B).   Once 
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the consent form was signed, each participant was assigned a random number, which was the 
only information needed each week by the PI.  During each yoga session the participants 
provided their unique number to the PI while BP and HR were being taken.  Each of the 
measurements were securely maintained in an Excel spreadsheet, where they were only 
accessible by the PI.  The PI followed IRB recommended level II data security requirements by 
meeting with the information technology (IT) department at UNC-CH.  The IT department 
installed endpoint protection which was updated regularly and the computer was protected by 
username and password that met the complexity of a UNC-CH ONYEN. This password was 
changed every three months per requirements, and the data was only accessible over a secure 
network connection.  Both the informed consents and the contact information (first name and 
phone number) were securely locked at UNC-CH School of Nursing, which was only accessible 
by the PI.  To ensure privacy during the project, Midtown Yoga was closed to the public during 
each intervention.   
Intervention 
 The DNP project was a 12-week yoga intervention where participants practiced yoga 
three times per week for 60-minute sessions.  The IRB approved an additional three weeks for 
the project in the event of a missed session.  The structure of the project was for the participants 
to attend at least one session weekly at the yoga studio following a guided session by the PI, this 
session is where the BP and HR were measured.  The other two sessions could be performed at 
home following the videos made by the PI.  The weekly videos contained the same content that 
was being taught at the yoga studio, a 60-minute guided yoga class that focused on specific 
asanas and pranayamas aimed at lowering the BP (Appendix C).  The Vimeo and YouTube 
videos were on a private page and links were provided to participants each week.  Participants 
were not limited to attending one session per week at the studio and could attend multiple 
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sessions if desired. The project ran from August 26, 2018 to November 16, 2018.  Handouts with 
the originally scheduled dates and times were given to each participant during the consent 
process (Appendix D).  Following the first three weeks of the intervention with no one utilizing 
the Saturday option, the PI discussed with the participants which days they preferred and it was 
the decision of the group to drop the Saturday class.  All other dates and times remained the 
same.   
The asanas and pranayamas utilized during the project came from an evidence-based 
literature review (Appendix C).  Each of the participants were given a 30-page booklet made by 
the PI which described each asana and pranayama that would be taught during the project 
(Appendix E).  The booklet is detailed with pictures and instructions on how to move in and out 
of each of the poses safely.  At the beginning of each class the researcher started with a 10 to 15-
minute guided meditation and breath control, while the end incorporated at least ten minutes of 
savasana (Krishna et al., 2014; Mizuno & Monteiro 2013).  The time of savasana was lengthened 
gradually from 10 minutes to 20 minutes in the end, as lying still for that amount of time in the 
beginning of learning yoga can be challenging.  During each class the researcher would taught an 
asana or pose while also demonstrating how to modify that pose with props such as: bolsters, 
blankets, chairs, and straps thus allowing for a safe yoga practice.  
Patient Education 
 Prior to the first yoga session, participants were given instructions to follow before 
coming to the yoga studio each week (Appendix F).  Specific instructions included to refrain 
from smoking, caffeine intake, or any form of exercise 30 minutes prior to attending the yoga 
session (AHA, 2017b).  Non-adherence to the instructions can cause falsely elevated results 
(AHA, 2017b).  Additionally, the participants were asked to sit upright, quietly in a chair for a 
minimum of five minutes before the manual BP was taken (AHA, 2017b).  The participant’s legs 
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were uncrossed, with both feet firmly on the floor (AHA, 2017b).  The participants were asked to 
arrive at the yoga studio at least 15 minutes prior to the start of the 60-minute practice, in order 
to get an accurate measurement of BP before beginning the class.   
Measurements  
SBP and DBP were the two main components that addressed the purpose statement. Both 
SBP and DBP, along with HR were measured once per week: both pre and post yoga 
intervention (Appendices G, H, and I).  The mean arterial pressure (MAP) was also calculated 
weekly by placing the SBP and DBP into an equation to determine the average BP of the 
participants.  A MAP of 93 is equivalent to a BP of 120/80, while 70-100mmHg is the normal 
range for the MAP (Spencer et al., 2013).  Other measurements that were of importance 
included: age, sex, race.  Additional questions addressed included if the participant were taking 
antihypertensive medications, if the number of medications they were taking was noted, if the 
participant engaged in regular physical exercise, such as walking, hiking, the elliptical machine, 
or riding a bike at least twice per week for 30 minutes, if there was a family history of coronary 
artery disease, HTN, or heart attacks.  Further data collected included the minutes of video yoga 
sessions performed each week at home, see Figure 1 in data analysis.  
Data Collection Instruments 
 A new, calibrated manual sphygmomanometer (BP cuff) was used by the PI.  The BP 
cuff was an upper arm, bicep cuff that was the correct size in relation to the circumference of the 
arm (Appendix J).  The primary researcher took the HR manually.   
Data Analysis 
 Before and after every yoga session each participant’s BP and HR were measured and 
compared (Appendices G, H, and I).  The MAP was also calculated each week and analyzed for 
differences.  No participant attended all 12 sessions, one participant missed one session, 3 
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participants missed four sessions, two participants missed five sessions, two participants missed 
seven sessions, and eight weeks of missing data can be seen from one participant.  The weeks the 
participant’s BP and HR were not measured can be seen in appendices G, H, and I. The data was 
transferred in Statistical Analysis Software (SAS) for analysis.  A mixed linear regression model 
was used to analyze the changes over time in SBP, DBP, MAP, and HR for all participants.  
Mixed linear regression analysis was used due to multiple weeks of missing data Appendices G, 
H, and I).  Mixed linear regression models are advantageous when values are missing in data sets 
by allowing for both fixed and random effect variables.  The alpha was set at 0.05, which is the 
standard level of significance used during research studies.  
 
Figure 1.  Total Minutes of Yoga Videos Practiced at Home 
Results 
 Originally fourteen participants were enrolled in the project.  Three participants dropped 
out after the first week.  One participant traveled out of town often with work and was unsure 
how to make schedule arrangements, while the other two participants did not give any 
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participant dropped out after week six without reason.  There were a total of nine participants 
who completed the 12-week intervention.  Their ages ranged from 38 to 68 years, all participants 
were Caucasian, two participants were male, all had a family history of heart disease and all were 
taking only one medication for managing their BP.  Five of the participants engaged in some 
form of physical activity at home such as walking, hiking, the elliptical machine, or riding a bike 
at least twice per week for 30 minutes.  Three participants had previously practiced yoga. 
Systolic Blood Pressure 
Each week a pre-BP was taken prior to the start of the yoga intervention.  During the 
intervention, SBP decreased for all participants on average 10mmHg (p=0.01) (Figure 2).  It is 
estimated that each week the group saw a decrease of 0.92mmHg  
 
Figure 2.  Pre-Yoga Systolic Blood Pressure 























Diastolic Blood Pressure 
During the intervention, DBP decreased on average 8.2mmHg (p=0.053).  An estimated 
decrease of 0.41mmHg was seen each week although this is not considered statistically 
significant (Figure 3). 
 
Figure 3.  Pre-Yoga Diastolic Blood Pressure  
Mean Arterial Pressure 
 The participants showed a decrease of 0.57mmHg in their overall MAP over the 
intervention period  (p=0.007).  The pre-intervention MAP showed a weekly decrease of 
0.57mmHg (p=0.007).  The post-intervention MAP estimated a weekly decrease of 0.41mmHg 
(p=0.099) (Figure 4).  

























Figure 4.  Pre-Yoga, Post-Yoga Mean Arterial Pressure 
Heart rate 
 The analysis of the HR did not show any statistical significance( p=0.64), the range 
stayed in the mid-80’s with the exception of week five when the average decreased to 78 beats 
per minute (Figure 5). 
 
Figure 5.  Pre-Yoga Heart Rate 
































CHAPTER 5: DISCUSSION 
  The purpose of this project was to demonstrate a decrease in BP measurements of 
participants that incorporated yoga three times per week consisting of 60-minute sessions for 12-
weeks into their treatment regimen.  This project’s aim was focused on the modifiable risk factor 
of physical inactivity as 80% of Americans have not met the recommended amount of physical 
activity goals of 150 minutes per week (AHA, 2018a; CDC, 2013).  One of the biggest 
modifiable risk factors associated with CV mortality and morbidity is HTN (Grossman, 2011).   
The SBP is representative of the pressure in the blood vessels when the heart is contracting 
(CDC, 2019).  This project was able to demonstrate a decrease of SBP for all participants on 
average 10mmHg (p=0.01), while weekly decreases of 0.92mmHg were observed.  Having 
demonstrated a decrease in the pre-SBP over a period of time, improvement of overall CV 
functioning could be seen through a decreased workload of the heart.  The DBP represents the 
amount of pressure in your vessels when the heart is between beats (CDC, 2019).  Although the 
DBP analysis did not demonstrate statically significant reductions (p=0.05), an overall decrease 
of 8.2mmHg was seen while weekly decreases of 0.57mmHg were observed when analyzing the 
MAP (p=0.007).  Pre-post HR was another measurement the PI kept track of weekly that was 
included as an additional point of reference.  During the project the average HR remained within 
normal limits in the mid-80’s although not statistically significant (p=0.64) 
 The format of this project was based on key findings in the literature review as the PI 
used the asanas and pranayamas that were incorporated during past yoga studies.  The project 
was successful, having shown a correlation between yoga and decreases in HTN as the review of 
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literature stated.  By incorporating slow breath control in the beginning of each yoga class and 
ending with at least ten minutes of savasana (resting pose) the body’s ANS was activated to 
cause the effect of lowering the BP by increasing the baroreflex sensitivity (Krishna et al., 2014; 
Mizuno & Monteiro, 2013).   
 Kurt Lewin’s three-step theory of planned change was used as the theoretical framework 
to guide the DNP project.  The participants being educated about the benefit of yoga as it related 
to HTN was the key for success during the unfreezing stage.  Participants verbalized they had a 
greater knowledge base about yoga’s benefit as the project went on.  They were able to see not 
only the lowering of their BP but other positive effects such as decreased stress during the 
project period.  This led into the second stage of transition, this stage was challenging as it was 
easy for participants to revert back to old habits, which was not doing yoga.  The PI provided 
positive affirmations each session to continue motivating participants to return weekly.  During 
class each week the PI held the participants accountable by keeping track of the yoga that was 
being practiced outside of the studio.  Many participants practiced weekly with multiple sessions 
at home while some felt coming to the studio was a better way for them to engage.  To ensure 
success during the refreezing stage the PI kept the Vimeo and YouTube pages up to be accessed 
by the participants at any time.  Each stage of Lewin’s theory was of vital importance and 
although not everyone practiced as they should have, six of the participants verbally reported 
they were unfamiliar with yoga and meditation and were surprised at how much they enjoyed the 
addition of yoga into their lives. 
Limitations 
Fourteen participants started the project with five drop-outs, leaving nine participants 
who completed the intervention.  The primary limitations of the project were the gaps in data 
collection and small sample size.  Gaps in data collection occurred from missing the weekly 
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studio session where both BP and HR were measured.  One participant missed one studio yoga 
session, three participants missed four yoga sessions, two missed five sessions, two missed seven 
sessions, while one missed eight sessions.  During week four, Hurricane Florence made landfall 
leading to the cancellation of classes being taught on September 14-16, 2018.  Hurricane Michael 
also struck the area a few weeks later leading to the cancellation of class on October 12, 2018.  
During week 11, the PI had to go out of town for unforeseen circumstances leaving only 
November 9, 2018 as an option to attend a session that week.  The original project timeline 
included an additional three weeks of yoga that could be done to make up any missing weeks, 
this was left at the discretion of the participants.  During the last two weeks the PI offered 
additional class day and times to make up any time missed during the project.  Unfortunately, 
additional classes offered fell on the week of Thanksgiving and went into the holiday season, 
leaving no one interested in making up missed sessions.   
The PI worked around the busy schedule of classes being taught to the public and had to 
ensure the studio would be closed to the public during the intervention.  Some of the Sunday 
session times were changed to a later time of the day to accommodate when the studio would 
hold workshops, which led to missing days for some.  There were also inconsistencies with the 
amount of time participants were practicing at home.  The number of minutes that participants 
utilized the videos at home varied from 240 to 1320 minutes.  Four to 24 sessions were practiced 
at home, while one participant did not practice any videos at home during the intervention.  The 
goal of the intervention was to practice 24 sessions of yoga at home.   The success of the project 
lies in the consistency of practicing yoga on a regular basis, although many who missed sessions 
at the studio were still practicing yoga at home which led to the overall success of the project.   
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Response bias is a limitation of this study as the amount of time practicing yoga at home 
was a self-reported value.  Selection bias was also present as participants were recruited from 
convenience sampling at North Raleigh Family Medicine.  The PI was able to attain a pool of 
participants from one location using a flyer to provide information about the project.  Midtown 
Yoga was generous with the donation of the studio space, mats, and other props used during the 
intervention, although this could be seen as a limitation as well.  If participants had incurred a fee 
for the yoga sessions, would they have been more consistent with attending classes?  The PI did 
not gather any past medical history of the participants which led to confounding bias, there could 
have been other co-morbid or medical conditions affecting their BP.  All participants were taking 
anti-hypertensive medication, but timing of doses in relation to BP and HR measurements 
weekly was not accounted for or if participants were compliant with their medication regimen, 
both aspects led to confounding bias.  The PI did not monitor other types of physical activity that 
the participants were engaging in over the project period or what type of diet they were following 
at home.  Five participants endorsed regular physical exercise, the project goal was for 180 
minutes of yoga per week.  Going from little to no exercise per week to 180 minutes of yoga per 
week could be too much for starting participants and cause noncompliance with the project’s 
intended goals.  Did they adhere to the AHA (2017b) recommendations of decreasing salt intake, 
not smoking, limited alcohol consumption, and decreasing stress levels; all of which impact BP 
measurements?  Regardless of the other activities and life style choices, the project demonstrated 
an overall reduction in BP.  Yoga was used as an adjunct to improve BP control and overall 
wellbeing of participants into their current modifiable and non-modifiable risk factor profile 
despite any habits of the participants   
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Follow-up  
Due to a delay in IRB approval the project intervention started four weeks later than 
anticipated on August 26th and concluded November 16, 2018.  Although the original follow-up 
was supposed to take place three months after the ending of the project, a verbal re-consent took 
place over the phone to include a follow-up within two months of ending the project.  The 
change was made to allow the PI ample time to contact each participant from the project. 
Participants were asked to confirm if they wished to continue and if each would allow a shorter 
time frame for follow-up.  Phone contact was initiated on January 8, 2019 through January 17, 
2019.  Questions addressed during the follow-up interview included: if participants were still 
using the videos to practice yoga at home and if so, how many times per week, and if any 
medication changes were made during or after the project. Three participants were lost to follow-
up, six of the nine participants responded to the follow-up phone call.  Only two participants 
were using the videos at home, one using the video twice per week and one participant using the 
video once per week.  Four participants had not used the videos following the conclusion of the 
project, but were planning to restart after the holiday season.  Four participants were still taking 
the same BP medication and dosage as they had been taking at the start of the intervention.  One 
participant was completely off their BP medication, and one participant was able to decrease 
their dose in half and take the medication every other day, as opposed to daily.  
Sustainability of the DNP project 
 Following the conclusion of the project, the video links were made available to those who 
completed the project to continue with yoga at home.  The links to the videos were given to 
North Raleigh Family Medicine providers allowing them continue offering yoga to their patient 
population possibly interested in using yoga for HTN.  The links to the videos are still available 
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for free and the props the PI used during the videos are common household items to ensure there 
are no extra costs to anyone who would like to use the videos at home.  
Implications for Research 
Some clinicians may still find yoga an unapproachable or ineffective therapy for 
managing HTN, which is where future research implications would be needed.  Clinical 
guideline changes must come from larger randomized controlled trial studies that include larger 
sample sizes, long term follow-up of the patients, and a more simplistic yoga sequencing that is 
easy to follow for any patient managing HTN.  There must be detail on asanas and pranayamas 
utilized and information on how these specific interventions help in both prevention and 
management of the disease, as well as the potential additional other physical, mental, and 
spiritual benefits.   
It is not typical for yoga studios to offer classes specifically to those with HTN due to the 
fact that this population has more limitations than other groups of people practicing at a studio.  
The stresses of being in a heated room, doing inversions, or certain asanas and pranayamas may 
be too strenuous for this specific patient population, exhibiting the need for classes designed for 
patients with high blood pressure.  The ability to utilize data in order to show yoga having been 
beneficial in lowering BP would be helpful to a point, but there needs to be options for people 
who want to go to a studio to practice yoga specifically for their HTN.  Conducting research to 
pair primary care practices with yoga studios to develop classes specialized for those with high 
blood pressure would enable patients to practice yoga and allow yoga be part of a treatment plan. 
Implications for Nursing Practice 
 There were gaps and inconsistencies in data collection for this DNP project making it 
more difficult to show a direct correlation with all the participants who completed the 
intervention.  In the future, having participants follow the program as originally designed would 
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help the PI obtain more complete data, while showing the correlation between the amount of 
yoga performed and greater decreases in BP and HR.  This project included one class a day, 
three days per week; thus, having more available times and dates would give future participants 
more options to practice.  The PI was the only yoga teacher for this project.  Having more 
teachers trained to assist in teaching multiple classes would also be of benefit. As mentioned 
above, having yoga studio and primary care offices pair together for the benefit of the patient 
with HTN would offer great benefit for all parties involved.  Cost is always a concern for 
anyone, especially those dealing with chronic medical conditions, and yoga studios are 
expensive.  Are there ways to provide yoga at a lower cost when being referred by a provider?  If 
a benefit was demonstrated in the management of HTN, would insurance carriers cover a portion 
of the cost for yoga? 
Conclusions 
The DNP project was able to reinforce the evidence to show yoga can be an effective 
complementary therapy for managing HTN.  Focusing on lifestyle modifications by using yoga 
as a complementary therapy is a new paradigm for combating the concerning HTN epidemic.  By 
offering alternative approaches to combat the epidemic, the health care system will have a 
greater chance in preventing lifelong complications and comorbidities associated with the 
disease.  The yoga routine taught each week was not intended to be challenging, instead it was an 
opportunity to incorporate yoga into the exercise routines of patients who have HTN in order to 
maximize relaxation by stimulating the parasympathetic nervous system activity, thus lowering 
the participant’s BP (Krishna et al., 2014; Mizuno & Monteiro, 2013).  The PI was able to 
demonstrate the addition of yoga does cause meaningful decreases in BP over time thus 
decreasing the risk of heart attack, stroke, and death. 
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Going forward, when offering yoga as an intervetion, the ability to include 50-70 minute 
sessions at least three times per week will meet the recommended amount of physical activity set 
forth by CDC (2013) while effectively lowering BP based on evidence provided in this paper.  
That is not to say that yoga should be used instead of pharmacology, but rather as an adjunct in 
achieving the maximal benefits for patients.  The costs associated with the yoga practice are 
dependent on what the individual is seeking, but generally ranges from no cost to $1200-1800 
annually.  Costs of care for HTN is expected to exceed $220 billion dollars annually as a nation, 
the minimal cost of yoga intervention versus the enormous benefits that yoga provides seems to 
further prove the necessity for introduction of this additional treatment regimen.  The project also 
demonstrated yoga is a safe practice for all ages and can still be incorporated if physical 
limitations are present with the use of props.  That is the beauty behind the practice of yoga, the 
focused breath of the pranayama can be done while lying in bed and still have therapeutic 
benefits.  The booklets, videos, and sequences made for this project could serve as a guide for 
other primary care offices to offer and use yoga for their patient population.   
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Interested in Yoga & Meditation to help with stress & 
relaxation that can contribute to lowering of your blood 
pressure? 
 
• Kristin Walsh, a certified yoga teacher & nurse practitioner student at the 
University of North Carolina at Chapel Hill will be conducting a research 
study as part of her project thesis in order to attain her Doctorate. 
• A 12-week yoga intervention with be offered at Midtown Yoga that will 
incorporate yoga poses and meditation aimed at lowering high blood 
pressure.  Classes will be offered 3 times per week. 
• Adults 18-85 with a diagnosis of hypertension are eligible to volunteer for 
this opportunity. 
• If you are interested in finding out more information from Kristin, feel free 
to contact at leekris@ad.unc.edu or 919-810-5313 
• Official dates TBA  




APPENDIX B: INFORMED CONSENT 
 _____________________________________________________________________________ 
University of North Carolina at Chapel Hill 
Consent to Participate in a Research Study 
Adult Participants  
 
Consent Form Version Date: August 13, 2018 
IRB Study # 18-0820 
Title of Study: Yoga as a Complementary Therapy for the Management of Hypertension 
Principal Investigator: Kristin Walsh 
Principal Investigator Department: School of Nursing 
Principal Investigator Phone number: 919-810-5313 
Principal Investigator Email Address: leekris@live.unc.edu  
Faculty Advisor: Margaretann House 




What are some general things you should know about research studies? 
You are being asked to take part in a research study.  To join the study is voluntary. 
You may choose not to participate, or you may withdraw your consent to be in the study, for any 
reason, without penalty. 
 
Research studies are designed to obtain new knowledge. This new information may help people 
in the future.   You may not receive any direct benefit from being in the research study. There 
also may be risks to being in research studies.  
 
Details about this study are discussed below.  It is important that you understand this information 
so that you can make an informed choice about being in this research study.  
 
You will be given a copy of this consent form.  You should ask the researcher named above, or 
staff members who may assist them, any questions you have about this study at any time. 
 
What is the purpose of this study? 
High blood pressure is a common chronic medical condition.  Consequences of high blood 
pressure can result in complications such as heart attack, stroke, heart failure, or death.  It is 
important if you are diagnosed with primary/essential high blood pressure that your levels stay 
controlled to avoid said complications.  The purpose of this study is to increase your physical 
activity levels by adding yoga into your lifestyle three times per week. Physical activity is 
considered a modifiable risk factor, which means that you have control of the outcome.  By the 
addition of yoga, you are increasing your physical activity level which can be associated with a 




We are inviting any patient aged 18-85 of North Raleigh Family Medicine with a diagnosis of 
primary or essential high blood pressure to volunteer to be a part of the yoga study.  
 
How many people will take part in this study? 
There will be approximately 50 people participating in this study.  
 
Are there any reasons you should not be in this study? 
If you are pregnant or have plans to become pregnant during the course of this study you should 
not be in the study.  The primary investigator will be checking your blood pressure before the 
yoga class begins.  If your blood pressure is 200/110mmHg or higher, you should not participate 
in the study. 
 
How long will your part in this study last? 
The study will run over the course of a 15-week period, you are only required to participate in a 
total of 12 weeks.  If a situation arises that you must miss a week, you may be allowed to make 
up that lost time.  You are required to do a total of 3 yoga sessions per week, each class being 60 
minutes in length.  You are only required to attend one yoga session at the studio, the other 
sessions may be done at home following the videos that will be provided by the yoga 
teacher/primary researcher.  
 
Project Location 
All yoga sessions will take place at Midtown Yoga Studio at North Hills.  The yoga sessions will 
be performed in a group containing only those subjects that are a part of this project.  There will 
not be any non-research subjects in these classes.  
 
What will happen if you take part in the study? 
You are being asked to participate in a yoga intervention that will last a total of 12 weeks, which 
consists of practicing yoga three times per week for 60-minute sessions.  The primary researcher 
will be teaching the yoga classes three times per week at Midtown Yoga to give multiple 
opportunities to make at least one yoga session per week.  The one session per week is where 
your blood pressure and heart rate will be recorded.  One session per week must be done at 
Midtown Yoga the other two sessions may be done at home following videos made by the 
primary researcher.  You may choose to participate in all three sessions at the studio as well, the 
only requirement is once per week with the researcher.  All the breath work and poses that will 
be asked of you have been previously researched for the therapeutic benefits.  They are easy to 
follow poses that focus the breath on slowing down and relaxing the mind.  The yoga sequences 
that have been made are not intended to be challenging, each pose can be modified by the 
addition of a chair, pillow, or strap.  Each pose that will be used during the course of this 




Data to be collected for the purpose of analysis includes: systolic blood pressure, diastolic blood 
pressure, mean arterial pressure, stage of hypertension you are classified as, heart rate, age, sex, 
race, any family history of heart disease, how many medications you are currently taking to 
control your blood pressure, did your provider make any changes in medications during the 
study, do you engage in regular physical activity, and how many sessions or minutes of yoga you 
completed each week.  
 
What are the possible benefits from being in this study? 
Research is designed to benefit society by gaining new knowledge. The benefits to you from 
being in this study may include improved management over your blood pressure, enhanced 
relaxation, decreased stress, and improved sleep. 
 
What are the possible risks or discomforts involved from being in this study? 
Risks associated with yoga may include: strained muscles, back, knee, or hip discomfort, these 
risks are low.  Physical adjustments may be given in class to assure proper alignment within the 
body to reduce risk of injury. If your blood pressure is greater than 200/110mmHg, you will not 
be allowed to participate in the yoga session for safety reasons.  Please inform the yoga teacher, 
who is also the primary investigator for this study if you experience unpleasant symptoms.  
Unpleasant symptoms may include, but are not limited to chest pain, chest pressure, chest 
tightness, shortness of breath, dizziness, feeling faint or lightheaded, numbness or tingling 
sensations in the body, weakness, or generalized pain anywhere in the body.   
 
What will happen if you are injured by this research? 
All research involves a chance that something might happen to you.  This may include the risk of 
personal injury. In spite of all safety measures, you might develop an injury from being in this 
study. If such problems occur, the researcher will help you get medical care, but any costs for the 
medical care will be billed to you and/or your insurance company. The University of North 
Carolina at Chapel Hill has not set aside funds to pay you for any such injuries, or for the related 
medical care. You do not give up any of your legal rights by signing this form. 
 
How will information about you be protected? 
The only identifiable personal information is your name on this consent form.  This form will be 
kept in a secured, locked office at the University of North Carolina at Chapel Hill’s School of 
Nursing.  You will be assigned a random number once you are enrolled in the study.  This 
number will be given to the primary researcher each week when you are getting your blood 
pressure and heart rate measurements taken.  No other information will be kept about you, such 
as your name.  Age, sex, and race are additional information being collected for research 
purposes, although you can refuse to disclose any information other than the blood pressure 
measurements.  Your initial contact from the researcher that contains your name and phone 
number will be destroyed on site at North Raleigh Family Medicine following the three month 
follow-up phone call.  
 
Midtown Yoga will be closed to the public when meeting each week to ensure only those 
involved in the yoga study will be present.  
 
 40 
Participants will not be identified in any report or publication about this study. Although every 
effort will be made to keep research records private, there may be times when federal or state law 
requires the disclosure of such records, including personal information.  This is very unlikely, 
but if disclosure is ever required, UNC-Chapel Hill will take steps allowable by law to protect 
the privacy of personal information.  In some cases, your information in this research study could 
be reviewed by representatives of the University, research sponsors, or government agencies (for 
example, the FDA) for purposes such as quality control or safety. 
 
What if I want to refuse to be a part of the study or stop before the study is completed? 
You have the right to refuse to take part in this study.  You also have the right to withdraw at any 
time, without explanation or penalty.  Your relationship as a patient with North Raleigh Family 
Medicine will not be affected by your right to refuse or withdraw. If you are pregnant or become 
pregnant during this study it is your responsibility to report this information to the researcher.  
Early withdraw from the project is expected if you become pregnant during this time frame.   
 
Will you receive anything for being in this study? 
You will not receive anything for taking part in this study. 
 
Will it cost you anything to be in this study? 
It will not cost you anything to be in this study.  Participation in this study will involve no cost to 
you.  The studio space, yoga mats, and props will be provided for the purposes of this project.   
 
What if you have questions about this study? 
You have the right to ask, and have answered, any questions you may have about this research. If 
you have questions about the study, have complaints, concerns, or if a research-related injury 
occurs, you should contact the researcher listed on the first page of this form. 
 
What if you have questions about your rights as a research participant? 
All research on human volunteers is reviewed by a committee that works to protect your rights 
and welfare.  If you have questions or concerns about your rights as a research subject, or if you 
would like to obtain information or offer input, you may contact the Institutional Review Board 
at 919-966-3113 or by email to IRB_subjects@unc.edu. 
 
Consent 
I have read this form and the yoga study has been explained to me.  I have been given the 
opportunity to ask questions and my questions have been answered.  If I have additional 
questions, I have been told whom to contact.  I agree to participate in this 12-week yoga study 
described above and will receive a copy of this consent form.  My consent to participate in this 




I have read the information provided above.  I have asked all the questions I have at this time.  I 


























APPENDIX C: LIST OF SPECIFIC ASANA/PRANAYAMA USED: 
 _____________________________________________________________________________ 
Asana/Pose 
1. Bow pose & bow pose for beginners 
2. Crocodile 
3. Cobra 
4. Fish & fish for beginners 
5. Lotus & comfortable seat with a block 
6. Tadasana/Mountain 
7. Hand to big toe in standing, lying with strap, chair with strap 
8. Thunderbolt & Hero – both seated poses 
9. Seated twist 
10. Spinal twisting 
11. Warrior I & high crescent lunge – Warrior I with chair 
12. Warrior II – standing and with chair 
13. Savasana 
14. Sun salutations 
15. Forward fold – normal and with chair 
16. Tree pose – Full, at ankle, and with chair 
17. Triangle- normal and with chair 
18. Wind relieving pose 
Pranayama/Breath 
1. Om breath 
2. Bellows breath 
3. Left nostril breathing 
4. Alternate nostril breathing 
5. Bee breath 
6. Progressive muscle relaxation 
7. Three-part breath  
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APPENDIX D: ORIGINAL DATES AND TIMES FOR YOGA PROJECT 
 _____________________________________________________________________________ 
 
• Wk. 1 (Sunday August 26th – Saturday Sept. 1st)  
Times: Sun: 2:00, M & F: 1:30, Sat:5:30  
 
• Wk. 2 (Sunday September 2nd  – Saturday Sept. 8th )  
Times: Sun: 5:30, M & F: 1:30, Sat. 5:30 
 
• Wk. 3 (Sunday Sept 9th  – Sat. Sept. 15th)  
Times: Sun: 5:30, M & F: 1:30, Sat. 5:30 
 
• Wk. 4 (Sunday Sept. 16th  – Saturday Sat. Sept 22nd)  
Times: Sun: 5:30, M & F: 1:30, Sat. 5:30 
 
• Wk. 5 (Sunday Sept. 23rd  – Saturday Sept 29th)  
Times: Sun: 5:30, M & F: 1:30, Sat. 5:30 
 
• Wk 6 (Sunday Sept. 30 – Saturday Oct. 6) 
 Times: Sun: 5:30, M & F: 1:30, Sat. 5:30 
 
• Wk 7 (Sunday Oct. 7 – Saturday Oct. 13)  
Times: Sun: 5:30, M & F: 1:30, Sat. 5:30 
 
• Wk 8 (Sunday Oct. 14 – Saturday Oct. 20)  
Times: Sun: 5:30, M & F: 1:30, Sat. 5:30 
 
• Wk 9 (Sunday Oct. 21 – Saturday Oct. 27)  
Times Sun 5:30, M & F: 1:30, Sat. 12:30  
 
• Wk 10 (Sunday Oct. 28 - Saturday Nov. 3rd)  
Times: Sun 2:30, M & F: 1:30, Sat. 12:30 
 
• Wk 11 (Sunday November 4th – Saturday November 10th)  
Times: Times: Sun 2:30, M & F: 1:30, Sat. 12:30 
 
• Wk 12 (Sunday Nov. 11 – Saturday November 17)   
Times: Sun 2:30, M & F: 1:30, Sat. 12:30 
 


































































APPENDIX F: PATIENT EDUCATION 
 _____________________________________________________________________________ 
 
• Please arrive at least 15 minutes prior to the scheduled time in order to obtain your blood 
pressure and heart rate before class starts 
 
• Chairs will be in the hall outside of the yoga room, please take a seat on arrival. You will 
need to remain seated with your legs uncrossed and both feet firmly on the floor a 
minimum of 5 minutes prior to Kristin taking your blood pressure 
 
• Please refrain from smoking, caffeine intake, or any form of exercise 30 minutes prior to 
the start of the yoga class 
 
• You may bring your own water  
 
• Mats & props will be provided at the studio, you may bring your own mat as well.  
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Weekly Pre-Systolic, Diastolic and Mean Arterial Pressure - SBP/DBP (MAP) 
 1 2 3 4 5 6 7 8 9 





















































































































Week 11          
Week 12 122/80 
(94) 
















Weekly Post-Systolic, Diastolic and Mean Arterial Pressure - SBP/DBP (MAP) 
 1 2 3 4 5 6 7 8 9 





















































































































Week 11          
Week 12 112/78 
(89) 
















Weekly Pre/Post Heart Rate  
 1 2 3 4 5 6 7 8 9 
Week 1 76/80 76/64 
 
84/68    68/68 96/60  
Week 2  83/76  83/85 92/105 87/70 87/70 94/89 95/- 
Week 3 104/107 78/55   91/92  64/66  74/80 
Week 4      76/70 74/68 86/83 89/83 
Week 5 98/94 63/56  73/74 90/97  58/63  88/75 
Week 6  71/57 109/108  92/89  83/73 81/93 91/87 
Week 7 107/88 68/56 99/94 95/81 112/94  71/66  81/80 
Week 8 74/84  87/83 87/81  81/71 70/63 88/80  
Week 9 100/100 78/56 98/85 75/82   70/67  78/82 
Week 10 97/92 57/64  90/78 84/92  73/69   
Week 11          
Week 12 96/100   82/78 100/92 80/74 67/62  83/80 
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Usual Cuff Size 
22–26 cm  
Small adult  
  
27–34 cm  Adult  
35–44 cm  Large adult  
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